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Keys to Nature:  
A test on the iPhone market
Rodolfo Riccamboni, Alessio Mereu, Chiara Boscarol
Abstract — Several keys running on mobile devices were developed by 
the KeyToNature project. Most of them are freely downoadable online. 
The rapid spread of smartphones has opened up new opportunities in the 
production and distribution of multimedia applications for the educational 
sector, including interactive keys to identify organisms. This market is new, 
still partly unexplored and changing fast. The Department of Life Sciences 
of the University of Trieste and Divulgando Srl, have tested its potential by 
uploading in the iTunes Store different types of keys for the iPhone, some 
of them for free, others for sale. This paper introduces the issue of global 
market applications, summarizes the experience gained in our case-studies, 
and suggests ways to make these applications economically viable. 
   
Index Terms — smartphones, mobile store, iPhone applications, education, 
global market, Apple, Android.
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1 introduction
One of the most successful products developed by KeyToNature are identification keys to plants, animals and fungi running on mobile devices (PDAs and smartphones). Since they can be used in the field, they 
proved to be useful in schools, also attracting the attention of many associate 
members of KeyToNature such as Natural Parks and Botanic Gardens, as a 
means to advertise their biodiversity heritage. Presently, several hundreds of 
applications for PDAs, most of which specifically created for a single school, 
are freely downloadable online from the Italian portal of KeyToNature (www.
dryades.eu).
The rapid spread of smartphones has opened up new opportunities in the 
production and distribution of multimedia applications for the educational 
sector, including interactive keys to identify organisms. This market is new, still 
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partly unexplored and changing fast. The Department of Life Sciences of the 
University of Trieste and Divulgando Srl, have tested its potential by uploading 
in the iTunes Store different types of keys for the iPhone, some of them for free, 
others for sale. 
This paper introduces the issue of global market applications for mobile 
devices, summarizes the experience gained through four case-studies, and 
suggests ways to make these applications economically viable.
2 the market of mobile applicationS
 In the past 12 months, the global market for applications has greatly increased 
its sales, mainly due to Apple Inc. and its iPhone App Store. At the end of April 
2009, downloads from the App Store exceeded 1 billion, a year later they were 
over 4 billions [1]. This market leadership is due to several factors: 
1. developers create applications for a single operating system running on 
all devices in the iOS market (something that happens on Nokia Symbian 
as well),
2. procedures for purchasing an application are very simple,
3. the hardware is of excellent quality, the software is very user-friendly,
4. the process is reversed: people buy the iPhone because there are many 
iPhone applications, 
5. the satisfaction of customers buying the iPhone is 73% compared with 
39% of HTC (High Tech Computer Corporation) [2].
Juniper Research, an International Company of statistics and market forecasts, 
states that the App Store market - worth nearly $ 10 billion in 2009 - will be worth 
over $ 32 billion in 2015, with an increase of over $ 22 billion dollars in 6 years 
[1]. The development of mobile applications is not an ephemeral fashion, but a 
strong reason for business and visibility. A challenge against Apple’s App Store 
is now posed by all the major mobile phone companies, such as Samsung Rim, 
Microsoft, Nokia, and Intel. Currently, developers prefer the Apple App Store of 
Apple, but Google Android is rapidly increasing in terms of both applications and 
devices sold. 
3. aim, data and methodS
We tried to assess the potential of the market for iPhone applications by 
developing and making available on the App Store of iTunes several identification 
tools to vascular plants developed by KeyToNature, differing in: 
• geographic coverage (nationwide to very local), 
• number of species involved (from c. 100 to more than 2000), 
• dimension of market (which mainly depends on language: Estonia vs. 
Italy-The Netherlands),
• price (for sale vs. for free). 
All applications were developed by the University of Trieste and Divulgando 
Srl, except one, developed by ETI Bioinformatics. The results are based on 
the absolute number of downloads for each type of application sold, and on 
their relative rank in the educational sector of the respective national markets 
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(which varies daily depending on the number of downloads). This information is 
provided to developers by Apple Inc. every day. The ranking of applications is 
related to both the category where they are included (e.g. entertainment, travel, 
games, education) and to the total number of applications sold in each category. 
Each country has its own history each store has its own ranking. 
Developers of applications in the Apple App Store can change the pricing 
of an application almost in real time: we took advantage of this opportunity 
by changing the price of some applications for short periods of times, to test 
whether the price had an influence on the number of downloads.
4 caSe-Study applicationS
4.1 woody plantS of eStonia (eeSti efloora i. puud ja põõSad)
 This key to over 140 trees and shrubs growing in Estonia [3] was our first 
testbed. The key is dichotomous, richly ilustrated. It includes taxon pages with 
notes (in Estonian), distribution maps and pictures of every species. It can also 
interacts with users, who can add user-generated content in “their” own key in 
the form of textual field-notes and pictures, and permits users to share their 
input in the Web community (Facebook). 
With this key we wanted to test the iPhone market in the worst conditions: 
• in a very small market (the key is written in Estonian), 
• in an unfavourable period (January 2010, when most of Estonia was 
covered by snow), 
• charging a fixed cost of € 1.59. 
The result was surprising: in a couple of days this became the best-seller 
in the educational sector of the App Store in Estonia. Still now, at a distance 
of 8 months, it still keeps a leading position among the 10 bestellers in this 
sector. The total number of downloads (c. 370) is small, but it ranks high in the 
educational sector of the Estonian market. A peak with over 120 downloads 
(almost 1/3 of the total) was recorded on May 13th, 2010, on the occasion of a 
national TV service, which shows how important advertising is for the iPhone 
market. 
Lesson for us: the market for identification keys on mobiles is interesting.
4.2 the flora of the netherlandS
This application, produced by another partner of KeyToNature - ETI 
Bioinformatics - is an interactive flora with a nationwide coverage, including 
more than 1.800 species, which manages a large amount of data (375 Mb). 
It was uploaded in the Apple App Store in June 2010, at the rather high price 
of 9.99 €. Apple Inc. has set a threshold of 20 Mb for direct download on the 
iPhone via UMTS/GPRS. Applications that exceed this limit must be installed by 
connecting to a computer, and in general lightweight applications (less than 20 
Mb) tend to be downloaded more than those exceeding the threshold of 20 Mb. 
In spite of this and of the rather high price, the market responded well: from June 
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15th to August 15th the key had ca. 700 downloads. 
Lesson for us: the market for identification keys is not only interesting, but also 
economically rentable.
4.3 a “very local” key for free in the italian market (100 plantS in the 
botanical garden of catania - Sicily)
At this point we wanted to test the potential of another large market, that of 
Italy. The first experiment was based on a very local-special key, that to 100 
woody plants occurring in the Botanical Garden of Catania (Sicily). Prepared 
in collaboration with colleagues from the University of Catania, this key was 
originally meant to be used only for educational activities organised by the 
Garden. We thought that it would be of little interest on the Italian iPhone market, 
but the results were surprising: the application was made available for free on 
the App Store in May 2010: in the first 20 days it had over 1000 downloads, and 
still now (August) is having 20-40 downloads a day. On August 2, 2010 the total 
downloads were more than 4000. 
Lesson for us: the market for identification keys in Italy is very interesting.
4.4 other “local” keyS for Sale in the italian market (flora of the 
trieSte karSt area, ne italy)
The previous lessons told us that the Italian market is wide and economically 
interesting. Thus, we tried to “sell” on the Apple App Store some local keys to 
plants, those occurring in the Karst area near Trieste, a small enclave at the 
eastern border of Italy which however is poorly known by Italians. 
The test was based on 2 keys: 
• a “large” key to c. 1000 species occurring in the Val Rosandra Natural 
Reserve near Trieste, sold at 2.39 €
• two smaller keys (200-250 species) to the plants of special habitats in the 
Karst area (dry grasslands, woody habitats), sold at 1.59 Euros.
These keys were uploaded on iTunes at the end of June 2010. 
The general results were disappointing: the smaller keys had a constant 
average of c. 3 daily downloads, while the downloads of the larger key were 
even smaller (average 1.5 a day). At this point we have lowered the price of all 
keys to 0.79 Euros, without any relevant change in the number of downloads. 
Finally, we made the applications downoadable for free. The experiment lasted 
3 days only (August, 18-20). The result was surprising: in 3 days the number of 
daily downloads rose dramatically, with an average of 60 downloads a day per 
key and an increasing trend. There was a significant difference in the number 
of daily downloads between the two very similar smaller keys (dry grasslands 
and woody habitats). The latter had many more downloads a day.This difference 
may be due to the titles of the 2 keys: the former was entitled “La landa carsica”, 
where “landa” is a term for dry grasslands which is used only locally in the 
Karst area, while the second was entitled “Piante di sottobosco” (plants of 
the understorey), where the term “sottobosco” is well known nationwide. This 
suggests to pay attention to title and keywords when uploading a key on the 
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Apple App Store.
Lesson for us: “local” keys have no market if sold for money, but may have a 
large impact if made available for free.
5 concluSionS 
The results of our tests are summarised in Tab. 1. The most relevant 
conclusions from our tests are:
KEY GEOGRAPHIC COVERAGE
NUMBER  
OF SPECIES MARKET PRICING
Nr. of 
DOWNLOADS
Estonia nationwide medium small for sale very high
Flora of the 
Netherlands nationwide very high wide for sale very high
Catania Botanical 
Garden very local small wide free very high
Karst flora local small wide free very high
Flora of the Val 
Rosandra Reserve very local high wide free high
Karst flora local small wide for sale low 
Flora of the Val 
Rosandra Reserve very local high wide for sale very low
Tab. 1 – Synthesis of the results.
1. The interest for identification tools in the iPhone market is potentially high.
2. The geographic coverage of a key has a great impact on the market: 
nationwide keys can be profitably sold, while local keys seem to be a poor 
source of revenues.
3. However, when local keys are made downloadable for free, their impact 
increases dramatically, and they are downloaded also by persons outside 
of the area of interest of the key.
On the light of these considerations, we have changed our market strategy as 
follows:
1. We have started the production of keys with a nationwide coverage, which 
will be placed on the market for sale.
2. We are proposing to the many Parks and Natural Reserves for which 
we have already created a key a further service, that of developing an 
application for the iPhone, which will be made available for free as a 
powerful means to advertise their biodiversity heritage. Several Parks 
ready showed a keen interest, and are redy to pay for such a service.
 
 
450
acknowledgement
This work has been supported by the KeyToNature project, ECP-2006-EDU-410019, in 
the frame of the eContentplus Programme. 
referenceS
[1]  W. Holden, A World of Apps. Whitepaper from Mobile App Stores, Business Model, Strategies 
& Market Segmentation 2010-2015, Juniper Research Ltd, June 2010. 
[2] J. Crumrine and P. Carton. Explosive Changes in Consumer Demand Shake Up Smart Phone 
Industry. ChangeWave Research Ltd. http://www.changewaveresearch.com/articles/2010/07/
smart_phones_20100714.html, July 14, 2010.
[3] A. Saag, T. Randlane and M. Leht, “Key to plants and lichens on smartphones: Estonian 
examples”. In: P. L. Nimis and R. Vignes Lebbe (eds.), Tools for Identifying Biodiversity: 
Progress and Problems, pp. 195-199, 2010. 
